found to be 13 mgm. per 100 c.c. The blood sugar curve after oral administration of 50 grammes glucose was of normal type. Fasting blood sugar was 100 mgm. per cent. After a quarter of an hour the blood sugar was 150 mgm. per 100 c.c., after half an hour it rose to 160 mgm. per 100 c.c., after an hour and a half the blood sugar fell to 75 mgm. per 100 c.c., after three hours and a FIG. 3.-Photograph of the feet. First toes are extremely long.
half it regained its normal value of 100 mgm. per 100 c.c. (Crecelius-Seifert colorimetric method of determination).
The boy was apparently intelligent.
RADIOLOGICAL REPORTS (November 23, 1936 FIG. 4.-X-ray of feet (November 23, 1936 The bone structure is in some places condensed. The articular space is visibly and assymetrically enlarged, the fibular side more than the tibial one. Skull : No signs of increased intracranial pressure. The sella is normal. Right hip joint : The right femoral head is flattened and shows irregularity of structure. The whole head is displaced, so that its cranial margin approaches the trochanter. The capital epiphysis shows a mottled appearance (peau de leopard). The neck is widened and shortened. The articular space is irregularly enlarged. The right acetabulum is flatter than on the left and shows an irregular outline ( fig. 5 ).
Bodies of vertebrae ( fig. 6 ) The structure shows increased density (eburnization).
PROGRESS: On December 8, 1936, the right hip was fixed in plaster and on December 12, the patient was discharged. On account of the low basal metabolic rate, treatment with thyroid tablets was started. As the patient complained of being ' pinched,' the plaster was removed on January 21, 1937 . On March 21, 1937 , the patient was sent to the children's hospital at Brno for re-examination. The height of the child was 54 7 inches (139 cm.), the weight was 31 6 kgm. X-rays taken of his hips showed the following changes: The flattening and destruction of the capital epiphysis of the right femur was pro- FIG. 5 . X-ray of hip joints (November 23, 1936 (November 23, 1936) . Bodies of the vertebrae show increased density (eburnization).
RADIOLOGICAL REPORT:
Hip joints : The head, epiphysis and neck of the right femur were joined in a single mottled mass ( fig. 8) .
Feet : 1. The tarsal scaphoids showed irregularity of structure and increased density. The size and volume of the bone had become approximately normal.
2. First metatarsals : The heads of the metatarsals had regained normal size. In place of the former osseous fragments the bone was more calcified. The width of the articular space had become normal ( fig. 9) .
Bodies of vertebrae : The density of structure had become normal ( fig. 10 ). SUMMARY.-This is the case of a boy with pituitary gigantism. The low basal metabolic rate indicates a simultaneous deficiency of the function of the thyroid gland. A connexion between elevation of specific dynamic actions of protein (such as was observed in this case) and dysfunction of the pituitary body was formerly supposed, but has recently been questioned (Nobel, 1937) . The patient exhibited arachnodactyly of the hands and feet. It has repeatedly (June 17, 1938 osseous changes of the right hip joint, both tarsal scaphoids, the head of the first metatarsals and the bodies of the vertebrae.
Discussion
This case resembles Drigalski's and Diethelm's (1937) observation in so far as both patients showed pituitary gigantism accompanied by regressive osseous changes. Besides the disturbances of the hip joints, which according to the x-rays in both cases resembled osteochondritis deformans coxae juvenilis (Legg-Calve-Perthes), the first patient showed changes in the tarsal scaphoids of each side, which could not be distinguished from the disease of the navicular described by Kdhler. The heads of both first metatarsals also revealed changes, 210 group.bmj.com on June 23, 2017 -Published by http://adc.bmj.com/ Downloaded from like those which Kohler and Freiberg described in the heads of the second and third metatarsals. We have not found any report of a similar disorder of the first metatarsal in the literature. Finally there was eburnization of the bodies of the vertebrae.
There is the question if in the present and Drigalski's and Diethelm's (1937) cases the disorder of the hip joint could be interpreted as genuine Perthes' disease, and the changes in the tarsal scaphoids as Kohler's disease. Drigalski and Diethelm (1937) Salus (1933 ), Steiger (1917 ), and Erdheim (1930 . With these disorders Drigalski and Diethelm (1937) compare the changes in the head of the femur and vertebrae in their over-grown boy. They repeatedly emphasize that the condition observed by them only resembles Perthes' disease, though allowing that x-ray appearances similar to osteochondritis may be caused by different etiological factors. However, these authors wish to distinguish the osseous changes observed by them from genuine Perthes' disease.
It is assumed that regressive osseous changes in the hip joint accompanying gigantism cannot be convincingly distinguished from the condition generally known as osteochondritis deformans coxae juvenilis (Legg-Calve-Perthes' disease). The x-rays of the present case show fragmentation of the right femoral head, which is flattened and displaced in the direction to the trochanter. The epiphyseal plate shows a mottled structure. The neck of the femur is thickened and shortened. The articular space appears wide. All these signs definitely resemble Perthes' (1924) classical description of x-rays of osteochondritis deformans. Several reports of Perthes-like osseous changes accompanying endocrine disturbances have appeared in the literature. Thus Erkes (1921 ), Riedel (1922 , and Drehmann (1914) described cases of osteochondritis coxae occurring in adiposogenital dystrophy, Brandes (1920), Kostlivy (1922) , and Roth (1918) (Weil, 1921 ; kZaaijer, 1921 ; Fromme, 1920; Eden, 1912; Liek, 1922; and others) . According to Perthes the inherited condition causes a loosening of the epiphyseal plate, due to which minor trauma may cause a laceration of blood vessels. As a result of these processes the typical changes of epiphyseal line may occur. Several authors consider that the disturbance of ossification may have a congenital basis, which is perhaps supported by the occurrence of hereditary cases of osteochondritis (Zaaijer, Weil, Perthes, Fromme and others). Another group of authors regard the underlying disorder as an endocrine disturbance (Liek, Sorrel, Benjamin-Miller, Sundt, Erkes, Lawen, Brandes and others). On this assumption of an endocrine cause of the osteochondritis, it is probable that abnormalities of osseous development would appear not only in the epiphysis of the femur, but also in other centres of ossification.
In any case, many authors regard the osteochondritis deformans coxae as part of a general skeletal disorder. There have been many reports on osseous changes occurring simultaneously with Perthes' disease. Fromme (1920) emphasizes that the osteochondritis is not a local disorder, but a symptom of a general disturbance of the endochondral ossification, and may therefore appear in each epiphysis. He mentions similar changes in the head of the second metatarsal. Since this note was published several cases have been recorded of osteochondritis coxae, occurring simultaneously with maldevelopment of other parts of the skeleton. Thus Weil observed absence of multangulum majus and minus. Perthes mentions large trochanters in several cases of osteochondritis coxae. Kohler describes two cases in which necroses of tarsal scaphoid (Kohler's disease) co-existed with osteochondritis coxae.
Similarly, in the case of the present patient, who was suffering from osteochondritis deformans of the right hip, the x-rays showed bilateral Kohler's disease of the navicular of the tarsus. Kohler considers that the co-existence of such disorders is much more frequent than the reports in the literature suggest. In only two out of a hundred cases of Kohler's disease, which Kohler found in the literature up to 1923, had the hips been examined. Otherwise, according to Kohler, this combination would be found more frequently.
Kohler's assumption seems probable. Like Fromme many authors have accepted his conception. In the same way, as Kohler, Freiberg and Fromme described analogous changes on the head of the second metatarsal, other reports have been published of changes in the tarsal scaphoid (Kohler's disease), Osgood-Schlatter's disease of the tibial tubercle, necrosis of lunatum (Kienbock's disease) and osteochondritis ischiopubica (first described by Van Neck, 1924) , recently observed by Corper (1938) . These osseous changes in different situations have been classified by several authors; Zaaijer (1921) uses the term osteochondropathia juvenilis parosteogenetica; Ombredanne (1925) : dyschondroplasia; Weil: dysplastic malacies; Aschoff: epiphyseal bone necroses. In this paper we have adopted Aschoff's nomenclature.
We consider that the same disturbance of ossification and growth as is caused by endogenous factors may be responsible for all the above-mentioned osseous changes. According to Weil all these disorders have a common characteristic, namely a displacement of the proportion between bone and cartilage in favour of the cartilage. Several symptoms are considered to be characteristic of all the conditions: The x-rays are similar, the disorder occurs mostly in boys, it appears during adolescence, it has a benign course, usually ending with complete recovery. In addition to the cases described by Weil, Perthes, Kohler, there is a report by Kohler of the association of Kohler's navicular disease with maldevelopment of the patella, whilst Sonntag (1922) The present patient showed an unusual association of epiphyseal necroses. Besides a typical osteochondritis deformans of the right hip joint, there was Kbhler's disease of both tarsal scaphoids. The spontaneous healing of the navicular disorder is significant ; this feature is, according to Perthes, characteristic of the epiphysial necroses. The vertebral bodies showed eburnation. As a particular condition maybe mentioned the changes in the distal epiphyses of the first metatarsals. The peculiar x-ray appearance previously described in this case corresponds to the regressive osseous changes described by Kohler in the head of second and third metatarsals. The only difference in the present case was the absence of widening of the distal end of the metatarsal, which feature Kohler emphasizes, although he admits that there may be rare exceptions. Kohler doubts if Kohler-Freiberg's disease can occur in the first metatarsal. He maintains that all similar x-rays which he has seen have been examples of chronic arthritis. However, in the present case chronic arthritis can definitely be excluded, since not only are the articular spaces usually decreased in arthritis, but also the clinical course of arthritis is progressive, while in this case the cartilage of the metatarsal head showed an obvious tendency to heal. It is therefore concluded that the osseous changes in the head of the first metatarsal are subchondral necroses and classify this disorder in the group of epiphysial necroses, which, as already mentioned, may occur in all parts of the skeleton. We have not found any report of epiphyseal necrosis of the first metatarsal in the literature.
The occurrence of multiple epiphyseal necroses in this case furnish strong evidence of disease affecting the entire skeletal system. It seems probable that this systemic disorder should be attributed to the endocrine disorder with which the patient was affected. Reliable authors, such as Kohler, Perthes, Zaaijer and others, maintain that the epiphyseal necroses must be caused by a disorder of the entire skeletal system. There are various opinions, however, as to the nature of the endogenous factor. Weil and Zaaijer believe that a congenital disturbance of development is responsible ; Fromme supposes late rickets; Liek and others regard the cause as an endocrine disorder. In the present case the overgrowth might have caused a defect of the excessive cartilage and bony tissue produced. The view has already been mentioned that mechanical disturbances of the function of the hip joint may be responsible for the appearance of the osteochondritis deformans coxae. Similarly Kohler regards the abnormality of the tarsal scaphoid as due to the late ossification of the navicular of the tarsus, its defective blood supply, and the pressure exerted on it by the adjacent bones of the tarsus. The changes in the heads of the second and third metatarsals may, according to Kohler, be attributed to mechanical factors. He quotes Beely's observation that the foot chiefly rests upon the heel and the heads of second and third metatarsals, just the places where epiphyseal necroses are usually localized. It appears possible that in the present case the disorder of the tarsal scaphoid and the extreme length of the toes might have caused a displacement of the centre of gravity of the foot, so that the load would fall not on the second and third but on the first metatarsophalangeal joint. This hypothesis might explain the appearance of regressive osseous changes in this unusual situation. The exceptional height of the patient may have caused a general disturbance of static proportions, resulting in the multiple epiphysial necroses. Summary A case is reported showing multiple epiphyseal necroses, in which the whole skeletal system appeared to be affected. X-ray examination showed a typical osteochondritis deformans of the right hip joint: Kohler's disease of both tarsal scaphoids ; changes in the bodies of the vertebrae; and epiphyseal necrosis in the heads of the first metatarsals, a condition which does not appear to have been reported previously. In many cases of epiphyseal necrosis nothing is known regarding the etiology of the osseous changes. In the case here reported, the skeletal changes appear to have been caused by endocrine dysfunction.
Dr. Karl Mendl, radiologist of the children's hospital at Brno, gave assistance and constructive criticism. 
